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DETAILED ACTION 

Priority 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. 

Applicant's submission filed on October 05, 2006 has been entered and 
forwarded to the Examiner on October 18, 2006. 

Therefore claims 109, 122,135,163,179 and 195 as amended by the amendment 
and claims 110-121,123-134, 136-162, 164-178, 180-194, 196-210 and 223-258 as 
previously recited are currently pending in the application. 

Claims 77-108, 21 1-222 and 259-272 are currently withdrawn from 
consideration. 

Claims 1-76 were previously cancelled. 

Information Disclosure Statement 

No further IDSs after the one filed on January 1 1 , 2006 has been filed in this 

case. 

Claim Rejections - 35 USC Section 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action. 
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(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences between 
the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains 

Patentability shall not be negatived by the manner in which the invention was 

made. 

Claims 109-201 and 223-258 are rejected under 35 U.S.C. 103 as being 
unpatentable over Shimoji ( U.S. Patent No. 5,420,458, herein after Shimoji) and Mattox 
( U.S. Patent No. 4,825,277, herein after Mattox). 

With respect to claim 109, 122,163, 179 and 195, Shimoji describes a method of 
making an integrated circuit including the steps of : Forming a thin substrate ( Shimoji, 
Fig. 3 A # 21 , col. 3 line 48) and forming on the substrate circuitry including active 
devices ( Shimoji, Fig. 2 C # 51 , 52, col. 3 lines 65-68) ; 

Shimoji does not specifically describe the integrated circuit is substantially 
flexible while retaining its Structural integrity. 

However Mattox in col. 9 lines 1-13 describes the integrated circuit is 
;substantially flexible while retaining its structural integrity to the semiconductor surface. 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to use the Mattox's stress controlled dielectric membrane 
instead of Shimoji's to dielectric layer form devices having controlled stress relative to 
the semiconductor surface (Mattox col. 2 lines 5-1 6). 
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And removing a major portion of the semiconductor substrate while retaining the 
structural integrity ( Shimoji Fig. 6 B # 8, col. 4 lines 50-57). 

With respect to dependent claimsl 10- 114, 123-127, 136-140, 147-150, 153-155, 
159-160,164-166,174-176,180-182,190-192, 196-198 and 206-209, wherein the thin 
substrate is formed prior to forming circuitry ( Shimoji, Fig. 3 A# 21, col. 3 line 48)., after 
forming said circuitry, (Shimoji fig. 4, col. 4 lines 5-15) an elastic dielectric layer 
overlying the active devices. ( Shimoji, Fig. 2 C # 51, 52, col. 3 lines 65-68, Mattox) ; 
deposition of elastic dielectric film by RF, CVD, PECVD ( Mattox, also all well known in 
the art methods of deposition and also Shimoji col. 4 lines 15-20). 

With respect to dependent claims 115, 128, 141,151,156,161,167,177, 183- 
193, 8 2 and 199, wherein the dielectric membrane is caused to have a stress of 8 x 10 
dynes/cm or less. ( See Mattox claim 9) 

Mattox does not specifically mention a surface stress of 8 X 10 8 dynes/cm 2. 
However Mattox in col. 7 lines 45-52 describes the stress range to be between -1 to 5 x 
10 8 g dynes/cms to 1 x 109 to form devices having controlled stress relative to the 
semiconductor surface . 

Therefore it would have been obvious to a person of ordinary skill in the art 
at the time of the invention to use the stress range 8X108 dynes/cm 2 instead of 
Mattox's 9 dynes/cms to 1 X 10 9 dynes/cm previously described overlapping range of 1 
to 5 X 10 y 2 to form devices having controlled stress relative to the semiconductor 
surface (Mattox col. 2 lines 5-10). 
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With respect to claims 116, 119-120, 129, 132-133, 142, 145-146, 149, 157- 
159 162-164-165, 168, 171-172,174, 178, 184,187-188, 194, 196-197, 200, 203-204, 
206-207 and 210 wherein the stress is tensile (Mattox abstract line 8, etc., silicon or 
dielectric substrate ( Shmioji see rejection of clam 110 above) ; 

With respect to remaining claims including claims117-118, 130-131,134- 
135,141,143-144,145,156,167-170,177,183,185-186,193,195,199 201-202,206-209 
and Claims 121 ,147 and 205 wherein the integrated circuit can be thinned to 50 
microns. (Mattox col. 4 lines'15-23), and 205 wherein .the dielectric layer is formed of 
inorganic material of an oxide of silicon, a nitride of silicon ( Shmioji, silicon 
dioxide/nitride) or organic ( Shmioji or well Know - e.g. TOES). 

Response to Arguments 
Applicant's arguments filed on Jan. 20, 2006 have been fully considered but 
they are not persuasive, for the following reasons : 

Applicants' arguments with regard to claims 179-194 and 247-252 are based 
impermissible piece meal analysis of why Shimoji or Mattox individually and not as 
combined allegedly do not teach/describe the recited " wherein the integrated circuit is 
elastic while retaining its structural integrity" is not persuasive. 

In response to Applicants' piece meal analysis of the references , it has been 
held that one cannot show non-obviousness by attacking references individually where, 
as here , the rejections are based on combinations of references . 
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Applicants' contention that Mattox in col. 9 lines 1-13 does not show or suggest 
that the integrated circuit is elastic ( is recited in claims 195 and 196-210 and 253-258 
only , rest of the claims only recite an elastic dielectric - described in Shimoji fig. 2 and 
col. 3 lines 65-68) ) is not persuasive because , Mattox col. 9 lines 1-13 states :" 

J5 As will be appreciated by those of skill in the art 

based on the description herein, the amount of stress 

relative to silicon may be adjusted by varying the oxy- 

nitridc mixture composition. This may be done in a 

more precise way than by use of layered structures as 
40 have been used in the past. Further, different portions of 

the mixture may be tailored to have different composi- 
tions and therefore different stresses, smoothly varying 

therebetween, This cannot be accomplished with prior 

art arrangements. Further, by using very conformal 
45 layers, trapped voids may be eliminated 

is As will be appreciated by those of skill in the art 

based on the description herein, the amount of stress 

relative to silicon may be adjusted by varying the oxy- 

nitride mixture composition. This may be done in a 

more precise way than by use of layered structures as 
40 have been used in the past. Further, different portions of 

the mature may be tailored to have different composi- 
tions and therefore different stresses, smoothly varying 

therebetween, This cannot be accomplished with prior 

art arrangements. Further, by using very conformal 
* 5 layers, trapped voids may be eliminated* 

Accordingly, it has been found that it is more desir- 
able to operate in a composition range slightly biased 
toward tensile stress in the oay-nitride so as to insure 3 
that there is little or no compressive stress in the nitride 
(and tensile stress to the semiconductor) and limited 
tensile stress in the nitride (and compressive stress in the 
semiconductor) over the expected temperature range. 
Thus, the compositional ranges which accomplish this 1C 
are preferred That the proper composition has been 
obtained may be conveniently determined from the 
refractive index. 

it is noted from the above that Mattox teaches that the substrate ( including the 
integrated circuit) has different stress ( e.g. tensile or compressive ) and ( not only the 
oxynitride plugs 58 as stated by Applicants' , but the complete reading of Mattox must 



include the substrate also) and the substrate do not break and unless they are elastic. 
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they will develop cracks or break when subjected to stress and render the device 
inoperable. 

Applicants' contention is that the applied (Shimoji or Mattox) references do 

not describe/suggest making an integrated circuit "wherein the integrated circuit is 

elastic while retaining its structural integrity" is not persuasive because Shimoji Fig. 6 B 

# 8, col. 4 lines 50-57 ( as stated in the rejection above), and also col. 5 lines 1-5 and 

lines 27-29 ( reproduced below) 

Aid still further, the present invention docs not allow 
the silicon substrate to be formed thin throughout, but 
partly forms the bottom recessed parts 8 so as to leave 2i 
the unetched N* type silicon substrate 21 except for the 
bottom recessed parts 8. The resulting semiconductor 
device, therefore, has a sufficient strength and an excel- 
lent durability. 

show that applicants 1 arguments are based on perhaps an incomplete 
reading of the applied references and a complete reading shows the applied 
references showing teachings of making an integrated circuit "wherein the 
integrated circuit is elastic while retaining its structural integrity. 

Shimoji"s col. 5 lines 27-29 describe removing a portion of the bottom surface of 
the substrate ( which is a part of the integrated circuit) and thereby forming the resulting 
semiconductor device ( included in the l/C) has sufficient strength and excellent 
durability similar to Applicants' recitation of wherein the integrated circuit is elastic while 
retaining its structural integrity similar to wherein the integrated circuit is able to have a 
major portion of the substrate removed throughout a full extent thereof while retaining 
its structural integrity. 
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Applicants' essentially repeat the same arguments with respect to claim 
dependent claims 110-121, 148-152, 222-228 dependent upon claim 109; claims 123- 
134, 153-157 and 229-234 dependent upon claim 122; claims 136-147,158-162 and 
235-240 dependent upon claim 135 ; claims 164-178 and 241-246 dependent upon 
claim 163 and claims 196-210 and 253-258 dependent upon claim 195, namely the 
applied references to show/describe "wherein the integrated circuit is elastic while 
retaining its structural integrity" is not persuasive for reasons set out above and 
incorporated here by reference for sake of brevity. 

Therefore all of applicants' arguments are not found to be persuasive and 
all the pending claims are rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven H. Rao whose telephone number is (571) 272- 
1718. The examiner can normally be reached on 8.30-5.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1714. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




'even H. Rao 



Patent Examiner 



December 21, 2006. 



